Résumé. 2014 Nous présentons une étude de magnétisme de l'alliage VPt3 (V0,25Pt0,75) (2) is tentatively ascribed to a mechanism of indirect exchange interaction between the V moments through the conduction electrons of the Pt atoms. In this mechanism, the Pt electrons acquire a magnetic polarization antiparallel to the V moments.
. L'ordre de grandeur de la susceptibilité superposée ~H (à 4,2 K ~H ~ 1,0 x 10-6 uem/g/Oe) est compatible avec le paramagnétisme de bande des métaux de transition V et Pt. Au vu de leur faible moment magnétique (03BC ~ 0,1 03BCB par atome-gramme de V), les alliages VPt3 (1) et (2) peuvent être considérés comme étant faiblement ferromagnétiques. Le Abstract. 2014 We have shown that the VPt3 (V0.25Pt0.75) alloy becomes ferromagnetic in each of both atomically ordered states with Cu3Au and TiAl3 crystalline structure, respectively. The atomically disordered VPt3 alloy (with a Cu like fcc structure), remains paramagnetic over the whole temperature range 4.2 K to 1 100 K. By means of remanent magnetization measurements, we found the ferromagnetic Curie points Tc ~ 240 K for VPt3 ordered in the Cu3Au like structure (VPt3 (1) sample) and Tc ~ 210 K for VPt3 ordered in the TiAl3 structure (VPt3 (2) sample).
Magnetization measurements performed at low temperatures (4.2 K to 160 K) and in moderate fields (0 ~ H ~ 20 kOe) showed that both VPt3 (1) and (2) [1] [2] [3] [4] [5] [6] [7] [8] [9] . Several of these systems show peculiar physical features, especially from a magnetic view-point, in the ordered state : for example, CrPt3 [10] and MnPt3 [11] show ferromagnetic ordering, although Cr and Mn are antiferromagnetic and Pt is non magnetic, whereas FePt3 shows antiferromagnetic ordering [12] . In the disordered state, CrPt3 is paramagnetic [13] , FePt3 is ferromagnetic [14] , and MnPt3 shows no magnetic ordering but preliminary measurements on this system reveal a complex magnetic behaviour [15] . The magnetic properties of the ordered structures vary with composition (in the concentration range in which the ordered structures exist) and thus, depend upon the degree of atomic long-range order. These peculiar features are related to the competition between atomic and magnetic interactions [16] .
In order to study the ordering effects in transition metal alloys, we have undertaken a systematic investigation of the TxPt 1-x [17, 18] In this paper (paper I), as in paper II [19] , we restrict to the magnetic properties of the ordered VPt3 alloy. A detailed discussion about the calorimetric and magnetic properties, as a function of concentration of both the ordered and disordered states of the V-Pt system, will be given in our forthcoming publication [18] .
We summarize briefly the main properties of the VPt3 alloy in its atomically disordered state. The disordered VPt3 alloy was found to be paramagnetic in the whole temperature range 4.2 K to 1100 K. The moderate temperature dependence of its paramagnetic susceptibility x(T) could not be described meaningfully in terms of a Curie-Weiss law. But this x(T) susceptibility is consistent with the band paramagnetism of the V and Pt transition metals (at 293 K, X ~ 0.7 x 10-6 emu. g-1. Oe-1). (1) and (2), will be discussed in our forthcoming publication [18] , together with the features (ordering temperature and stability) of VPt3 in the ordered state (1) . We simply indicate below how we obtained both ordered VPt3 (1) and (2) samples studied here.
The VPt3 (1) sample has been annealed during four hours at 1 260 OC, then water-quenched to room temperature. This heat treatment was sufficient to establish the homogeneous long-range ordered Cu3Au like structure of this VPt3 (1) sample, according to its well-defined Curie temperature T, = 239.0 K (section 4, Fig. 4 ) and to the analysis of its DebyeScherrer pattern [18] .
We encountered much more difficulties in the ordering of the VPt3 (2) sample. This (2) sample as sufficiently well ordered in the TiAl3 structure. This assumption was justified by the analysis of the corresponding Debye-Scherrer pattern [18] .
We have confirmed the effectiveness of both ordering processes in the VPt3 alloy by testing the reversibility of both ordered states (Cu3Au like and TiAl3 like structures) in each of both VPt3 (1) and (2) samples (transformation : ordered state in the Cu3Au structure ~~ ordered state in the TiA13 structure). These tests were only performed at the end of all magnetic investigations reported here, and will be described in our forthcoming publication [18] . We mention here only our success in the transformation (ordered TiA13 structure ~ Cu3Au structure) of the VPt3 (2) sample. We have subjected this VPt3 (2) sample to the same heat treatment undergone by VPt3 (1) and we have thus obtained VPt3 (2) effectively ordered in the Cu3Au structure, as checked by Curie temperature measurements : Tc ~ 246 K for VPt3 (2) ordered in the Cu3Au structure (to be published) against Tc = 239.0 K for VPt3 (1) in the Cu3Au structure (section 4, Fig. 4 ).
The difference in these Tc values may be attributed to a slight difference in composition between the two VPt3 (1) and (2) samples [18] . Now, returning to the VPt 3 (1) and (2) (2) , see paper II, [19] ) were also performed with the Foner type vibrating sample magnetometer. All sets of apparatus were calibrated against Gd203 [26] or Ni [27] standards. The relative uncertainty in our u(H, T) or Z(T) measurements, is estimated to be less than 2 %. In all measurements and results, the field H has been corrected for demagnetization. 3 . Magnetization measurements at low temperatures. - were estimated by linear extrapolation to H = 0 of the quasi-linear parts of the Q = fT(H ) magnetization curves displayed in figure 1 , parts corresponding to the field range H ~ 14 k0e to 20 k0e. As can be seen on figure 3 , the spontaneous magnetization u,,P(T) of each ordered VPt3 sample decreases in proportion to T 3/2 rather than to T2, for sufficiently low temperatures (4.2 K T 28 K). (1) and Tc = (211 ± 2) K for Vpt3 (2) , confirms the validity of the determined Curie temperatures.
Furthermore, the Curie temperatures T, determined by the first method (paper II, [19] (Fig. 5a) (Fig. 5b) (iii) A third value of the us (4.2 K) magnetization could be derived from the Q2 vs. H/a representation of the high field 6(H, 4.2 K) magnetization data of each ordered VPt3 sample at 4.2 K. Figure 6 shows us that the linearity in the Q2 vs. Hla plots, is only reached in the high field limit H &#x3E; 50 k0e, corresponding to the full saturation of the (J m(H, 4 [28] , Claus et al. [29] , Chin et al. [30] , Adachi et al. [31] ). According to Goto and Yamauchi [20] , the ferromagnetic moment of V(Irl-xPtx)3 compounds ordered in the Cu3Au like structure, reaches a maximal value of p rr 0.34 Jlll per V atomgram for x rr 0.73. At first sight, this comparison favours the concept of itinerant ferromagnetism in both ordered VPt3 alloys, but it is not a sufficient proof for the validity of an itinerant model. 6. Paramagnetic behaviour above the Curie point T. - We have performed paramagnetic susceptibility measurements on each ordered VPt3 alloy in the temperature range 300 K to 1 100 K. We have not exceeded the temperature limit of 1 100 K, in order to avoid any transformation in the ordered structure (Cu3Au like or TiAl3 like) of each studied sample. The paramagnetic susceptibility x(T) of each VPt3 sample was found to be field independent in the whole temperature range 300 K to 1 100 K, within the experimental error of about 1 %. The paramagnetic behaviour of each VPt3 sample is described with an accuracy better than 5 % in the temperature range 340 K to 1000 K by the modified Curie-Weiss law x(T) (2)).
The Curie-Weiss parameters x', C and 0 have their usual meaning.
The constant susceptibility term x' is relatively small (X' = 0.471 x 10-6 emu . g-1. Oe-1 for the VPt3 (1) sample and x' = 0.503 x 10-6 emu. g-l . Oe-1 for the VPt3 (2) [32] ).
The qc/qs ratio has the value 2.36 for VPt3 (1) and the value 2.41 for VPt3 (2) . According to the (qc/qs) versus Tc representation (Fig. 8) proposed by Rhodes and Wohlfarth [32] , the ferromagnetism of each ordered VPt3 alloy may be considered as a limit case between an itinerant model and a localized model.
In spite of this ambiguous result, the ferromagnetic behaviour of both ordered VPt3 alloys may be satisfactorily interpreted within the localized model of ferromagnetism proposed by Kawakami and Goto [21] for their V(lr1-xPtx)3 compounds, as will be seen in subsection 7. 2. Fig. 8 [29] , Creveling and Luo [22] , Dunalp et al. [36] , Cohen et al. [37] . But, in a recent investigation on a Au4 V single crystal, Adachi et al. [31] interpreted the ferromagnetism of ordered Au4V in the spin fluctuation scheme of itinerant electron magnetism described by Moriya [38] , and by Moriya and Takahashi [39] [37] , and to the investigations on the ordered V(Irl _xPtx)3 compounds reported by Goto and Yamauchi [20] , Kawakami and Goto [21] , since :
(i) the ordered Au4V compound and the ordered V(Irl _xPtx)3 compounds are also V compounds in which magnetic ordering occurs ;
(ii) the Au4V compound, like VPt3, is paramagnetic in the atomically disordered state, and becomes ferromagnetic in the atomically ordered state;
(iii) the ordered V(Irl _xPtx)3 compounds are isomorphic to VPt3 ordered in the Cu3Au structure.
The absence of the nearest neighbour V-V pairs is believed to be responsible for the appearance of localized magnetic moments on the V atoms in all these compounds ([21, 29, 30] In view of the above discussion, we apply to both ordered VPt3 alloys studied here, the local model of ferromagnetism depicted by Kawakami and Goto [21] for the ordered V(Ir1 -xPtx)3 compounds : a model in which (i) the V atoms have a localized moment uv ~ 1 Jlll only if they are surrounded by nine or more Pt atoms at the nearest neighbour sites, and (ii) the ferromagnetism arises from a mechanism of indirect exchange interaction between the V moments through the conduction electrons of the Pt atoms. In this mechanism, the magnetic polarization of these Pt electrons, has to be considered as antiparallel to the V moments (Campbell [40] , Kawakami and Goto [21] ). According to Kawakami and Goto [21] , the magnitude of the Pt polarization may be estimated as uPt ~ -0. (ii) the consequently low paramagnetic moment values found here for VPt3 (1) and (2) Moreover, we shall see in paper II [19] that the above propositions are in accordance with the results of our investigations on the critical behaviour of VPt3 (1) and (2) 
